We studied the effects of prism-induced disparity on static and intrasaccadic alignment in six normal human subjects. A ten diopter base-out prism, calling for convergence, was placed in front of the central field of the right eye, so that at the center the eye viewed through the prism; at left and right, outside the prism. During 15 min of training, subjects made repetitive saccades solely in the right field of vision (C-R-C sequence). This paradigm required relative divergence for centrifugal (C-R) saccades and relative convergence for centripetal (R-C) saccades, as well as increase of the amplitude for all saccades made by the right eye. We found that during training, all subjects incorporated the necessary change in alignment into the saccades. After training the resultant intrasaccadic disconjugacy persisted when tested during monocular viewing, indicating that motor learning had occurred. Subjects demonstrated increased divergence for C-R and increased convergence for R-C saccades, in accordance with the change acquired during adaptation to the prism. In addition, five subjects developed increased divergence for C-L saccades, for which they did not train. Smaller and less consistent divergence was also observed for L-C saccades. Changes in intrasaccadic alignment were accompanied by changes in the relative velocities of the two eyes' saccades and slowing of the peak velocities in both eyes during training. Static alignment showed a general tendency toward convergence that did not parallel the changes in the intrasaccadic alignment, suggesting that saccade adaptation is system -specific. The pattern of transfer of the intrasaccadic disconjugacy to saccades in the untrained field and the changes in the relative speeds of the two eyes cannot be explained by monocular adjustment of the saccades. Our results indicate that both a binocular mechanism -saccade -vergence interactionand monocular adaptation contribute to disconjugate adaptation of saccades.
Introduction
In spite of the traditional dichotomy between conjugate version and disconjugate vergence systems, the separation between these two classes of eye movements is artificial. Horizontal saccades are naturally disconjugate, with abducting saccades being faster than adducting saccades, and, therefore, divergent even when tested under ideal conditions of isovergence surface. Moreover, under natural conditions eye movements only rarely employ pure version. Most horizontal gaze shifts are associated with changes in depth, thus calling for cooperation of version and vergence mechanisms and changing the inherent disconjugacy. Binocular vision necessitates tight control of ocular alignment, so that images fall on the foveae of both eyes. Precise performance of the saccadic system throughout life calls for continuous calibration, to adapt to changing circumstances. This adaptation of saccadic metrics must be partly disconjugate to account for inherent and acquired asymmetries of the ocular motor plant such as unilateral nerve palsies (Viirre, Cadera & Vilis, 1988) and uneven visual input into the eyes such as aniseikonia due to, for example, spectaclecorrected anisometropia (Collewijn, Erkelens & Steinman, 1988 ; Van der Steen & Bruno, 1995; Zee & Levi, 1989) . The relative contribution of conjugate versus disconjugate mechanisms to adaptation is not clear; it may depend on several factors, including the size of the error signal (Albano & Marrero, 1995; Lemij & Collewijn, 1991) .
The mechanism for disconjugate ocular adaptation is not settled. It is uncertain whether independent innervational signals affect each eye separately (Enright, 1996) , or a disjunctive vergence links to a conjugate movement of both eyes (Zee, Fitzgibbon & Optican, 1992) . Furthermore, the properties of adaptation are not fully elucidated; it is not clear whether the acquired adaptive change remains limited to a specific subclass of eye movements (e.g., saccades), to the direction of gaze, to the orbital position, or to combinations of the above. Recent evidence is contradictory, suggesting, on the one hand, isolated learning for separate systems without cross -transfer between them (Schor, Gleason & Horner, 1990; Deubel, 1995) as opposed to a common innervational map, on the other (Lewis, Zee, Repka, Guyton & Miller, 1995) . Some authors maintain that adaptation of saccades is direction -specific, positionspecific or depth-specific (Miller, Anstis & Templeton, 1981; Eggert & Kapoula, 1995; Chaturvedi & Van Gisbergen, 1997) ; others allow for a certain degree of transfer (Deubel, Wolf & Hauske, 1986; Frens & Van Opstal, 1994) . In the present study, we investigated differential effects of adaptation on saccadic alignment and static eye alignment (phoria) by selective training of the saccades of one eye during binocular viewing through the prism. We examined transfer of the adaptation from the trained to the non -trained field of gaze and from the trained to the non -trained eye. Preliminary results have been published as an abstract (Averbuch-Heller, Lewis & Zee, 1996) .
Methods

Experimental procedures
Eye movements were recorded using the magnetic search coil technique (Robinson, 1963; Collewijn, Van der Mark & Jansen, 1975) . The movements of both eyes were sampled at 500 Hz and stored by a computer. Subjects sat within the magnetic fields with their head immobilized with a bite bar. All recordings were carried out in total darkness, apart from the target stimuli.
Subjects
Six normal subjects, five males and one female, ages 33 -40, participated in the experiments. All but one (LAH) were naive to the purpose of the study. None had a history of any ophthalmological disorder. All had normal corrected visual acuities. Three subjects (MT, NC and NH) had myopia and wore their habitual correction during the experiment. The magnitude of the correction did not exceed−4.5 diopters (subject NC); one subject (NC) had anisometropia of about 0.25 diopters. Subjects were continuously encouraged to remain alert. Informed consent was obtained from all subjects prior to the recording sessions.
Target presentation and experimental paradigms
Subjects viewed an array of light-emitting diodes (LEDs) subtending about 0.5°of arc, located 125 cm in front of the head. Saccades and static ocular alignment were tested by asking the subjects to steadily fixate stationary targets, and make refixation between them when they changed position every 1600 ms.
To induce disconjugate adaptation, a 10 prism diopter base-out prism, calling for convergence of approximately 5°, was placed in front of the central field of the right eye, so that while looking at a 0°t arget, the eye viewed through the prism, whereas following eccentric saccades (to right or left 20°), the line of sight was outside the prism. This arrangement called for a change in alignment with each refixation: divergence with centrifugal saccades, convergence with centripetal saccades. During 15 min of training, subjects (who viewed binocularly) made repetitive saccades between the 0 and right 20°targets on the array (sequence C-R-C, Fig. 1A ). No saccades into the left hemifield were made during the training period. The training paradigm required subjects to increase the size of all horizontal saccades made by the right eye.
Before and after the training, recordings were made: (1) during monocular viewing with the left eye (LE), and (2) during binocular viewing (BE) with the prism in front of the right eye, for refixation between the right 20°, central target, and left 20°(sequence C-R-C-L, Fig.  1B ).
Data analysis
Data were analyzed off-line with an interactive computer program. Eye position was calibrated with a third order polynomial linearization program, to compensate for any non-linearities in the search-coil signal. Saccades and static ocular alignment were measured during refixation between left 20, 0, and right 20°.
Static ocular alignment was determined from the position of the two eyes, immediately prior to a saccade. Alignment was quantified as the difference in the positions of the right and left eyes (RE-LE). The onset of the saccade was defined as the point at which eye velocity exceeded 20°/s; the end of the rapid, 'pulse' portion of the saccade was defined as the point towards the end of the saccade at which the velocity dropped below 30°/s. The amplitude of the saccadic pulse was determined as the difference between these two positions. The change in intrasaccadic alignment was defined as the difference between the amplitudes of the pulse of RE and LE (pulse-pulse difference, PPD). We measured peak velocities for each type of saccade be- fore, during, and after the training. The difference between peak velocities of the abducting and adducting eyes was determined by subtracting absolute values of LE peak velocity from RE peak velocity (difference of the peak velocities, DPV). Saccades with the amplitude of less than 60% of the desired size and saccades interrupted by blinks were omitted from the analysis.
We compared static and dynamic alignment in both fields of gaze before and after training, during left eye viewing. We also examined alignment during training. A statistical analysis of changes in each subject was performed using t-test; evaluation of pre -and posttraining changes for the whole group of subjects was performed with a paired t -test.
Results
Changes in intrasaccadic alignment
Immediate, compensatory changes
The paradigm required a vergence change of approximately 5°for each refixation: divergence during centrifugal and convergence during centripetal saccades. When first presented with the disparity, all subjects achieved the required change in alignment mainly postsaccadically ( Fig. 2A, B ), but within five or six gaze shifts it became partly (up to 80%) incorporated into the saccades, resulting in relatively divergent centrifugal and convergent centripetal saccades (Fig. 2C, D ). This intrasaccadic incorporation was more prominent for divergent, centrifugal saccades, and was evident soon after the initial placement of the prism (Table 1) .
Adapti6e changes
During the training paradigm, a marked change occurred in the yoking of the saccades. The centrifugal rightward saccades (C-R) became progressively divergent, and the centripetal leftward (R-C) saccadesconvergent, as dictated by the prism (examples, Fig.  3A , B). Again, the effect was more prominent for the centrifugal C-R saccades, in which the required divergence became almost completely intrasaccadic, as opposed to the centripetal R-C saccades, in which only about 85% of the required convergence was accomplished during the saccade. Anticipatory, slow drifts in the direction of the imminent gaze shift often preceded both C-R and R-C saccades, being divergent before C-R and convergent before R-C saccades. The drifts were more prominent prior to C-R saccades; they involved both eyes but were more evident in the right eye (Fig. 3A, arrow) . Following 15 min of training, the subjects were tested during monocular viewing with the left eye. The adapted changes that were acquired in the right field persisted in all subjects, in the absence of any disparity (Table 2 , Fig.  4A , B). In addition, consistent disconjugate changes occurred also in the non-trained left field, affecting mainly centrifugal (C-L) saccades, in which five of six subjects (excluding subject NH) developed increased divergence (Table 2 , Fig. 4C ). Changes in centripetal, L-C saccades were less pronounced, but four subjects (NC, PK, NH, and LAH) showed increased divergence for this type of saccades as well (Fig. 4D) .
Gaze shifts, particularly in the right field (C-R, R-C), were preceded by slow disconjugate movements similar to those exhibited during training. Saccades of all directions were often followed by 'corrective' slow disconjugate drifts; these were most prominent following C-R saccades, more in the right eye (Fig. 4A, arrow) .
Velocity profiles of saccades
During training, a progressive decrease in peak velocities of all saccades occurred in five of six subjects (Fig . Fig. 2 . Typical binocular recording of saccades in the right field after the initial placement of the prism, prior to training, binocular viewing. In this and all other similar figures, the following conventions are applicable: For saccades, upward deflections correspond to rightward eye rotations; for vergence, upward deflections denote divergence (RE-LE). The dotted line is a position trace of the right eye, the dashed line is that of the left eye; the solid line is the vergence signal. (A and B) . Centrifugal (C-R) and centripetal (R-C) saccades on the first presentation of disparity. The required change in vergence is achieved mainly post-saccadically (C and D). Centrifugal (C-R) and centripetal (R-C) saccades after 8-10 gaze shifts show partial intrasaccadic incorporation of the required change in vergence, which is more prominent for C-R saccades (C). Centrifugal saccades became divergent (C), centripetal-convergent (D). Subject MT. 5). The slowing of saccades affected both eyes, not only the eye viewing through the prism, and was paralleled by changes in the saccadic conjugacy.
These changes in peak velocities were significant when comparing velocities at the beginning of the training to 5 and 15 min of training (Table 3 , Fig. 5 ). At 10 min of training, however, an increase in peak velocities of both eyes occurred in some subjects; in others, such an increase appeared at 15 min (Fig. 5) . In one subject (NH), there was no significant change in the peak velocity of each eye, but the difference of the peak velocities of the abducting and the adducting eye (DPV) increased for C-R, and decreased for R-C saccades. These changes were significant (PB 0.05, .
Following the training, when tested with left eye viewing (no prism), in four subjects there was a trend toward speeding up of abducting saccades and slowing down of adducting saccades in each eye; this did not, however, reach statistical significance. In two subjects (DS and NC), saccades became slower in both eyes, for all directions (PB0.001, t -test). The parameter that changed most consistently in all subjects was the difference in the peak velocities between the abducting and the adducting eye, DPV (Fig. 6A-D) . Calculated from absolute values of peak velocities, DPV was defined so that an increase in the DPV for rightward saccades (C-R, L-C) would reflect a relative increase in the velocity of the abducting right eye. Conversely, for leftward saccades (C-L, R-C), a reduction in the DPV would indicate a relative increase in the peak velocity of the abducting left eye. We found that after training, the DPV increased for C-R saccades in all subjects -'divergence' of the peak velocities, with the abducting right eye becoming faster than the adducting left eye (Fig. 6A) . For R-C saccades, the DPV increased in five subjects (significantly in three), with relative slowing of the abducting left eye (Fig. 6B) . In five subjects (all except NH) the DPV decreased for C-L saccades, indicative of 'divergence' of the peak velocities, with the abducting left eye becoming relatively faster (Fig. 6C) . Unexpectedly, for L-C saccades four subjects (NC, PK, NH, and LAH) developed a significant increase in the DPV, with relative speeding of the abducting right eye (Fig. 6D ). In the other two subjects, the opposite tendency was observed, which, however, did not reach significance.
The time required for the overall change in alignment shortened progressively during the course of the training. This was more prominent for the diverging, C-R movements. Durations were defined as the periods dur- Table 1 Intrasaccadic disconjugacy on the first presentation of disparity before training, in degrees (Binocular viewing) Values are given as the difference between the amplitudes of the pulse of RE and LE (pulse-pulse difference, PPD), means of eight to ten trials for each condition; SD-standard deviation. Positive values indicate intrasaccadic divergence, negative-convergence. Bold numbers: particularly prominent immediate incorporation of the disparity that may imply no need to adapt for that specific condition.
ing which absolute values of vergence velocity exceeded 5°/s. For example, in subject MT the mean duration of the alignment change for C-R was 340 ms at 0 min, 290 ms at 5 min, 105 ms at 10 min, and 70 ms at the end of the training. In the same subject, the mean duration of the alignment change for R-C movements was 402 ms at 0 min, 220 ms at 5 min, 166 ms at 10 min, and 150 ms at the end of the training. In subject PK, the mean duration of the alignment change for C-R was 278 ms at the 0 min; it shortened to 107 ms at the end of the training. The mean duration of the alignment change for R-C in subject PK was 353 ms; it shortened to 136 ms toward the end of the training.
Changes in static alignment
Changes in static alignment (phoria) occurred, but were inconsistent and did not always parallel changes in dynamic alignment. The static alignment after training in all subjects showed a tendency toward convergence. This finding was seen during monocular testing, LE viewing (Table 4) . Training resulted in increased convergence in all positions of fixation in four subjects (subjects 2-5); subject 1 increased convergence at 0 and left 20°, and subject 6 only at 0°. Convergence was greatest at 0°in two subjects; this was in accord with the observed change in the saccades and could be explained by adaptation to the base -out prism over the central field of vision. In the other three subjects, however, the effect was greatest at left 20°, in contrast to the increased di6ergence observed during C-L saccades; in one subject convergence was greatest at right 20°, in contrast to the increased di6ergence observed during C-R saccades (Table 4) .
Discussion
We demonstrated that prism-induced disparity resulted in disconjugacy of the saccades, which appeared rapidly after the initial placement of the prism and progressively increased during training. The acquired disconjugacy of saccades persisted with monocular viewing, in the absence of disparity, thus suggesting that motor learning has occurred. Both centripetal and centrifugal saccades in the trained field became disconjugate; in addition, saccades in the untrained field were also affected.
Disconjugate adaptation of saccades could be mediated either binocularly, by the vergence system linked to the conjugate version system, by monocular adjustment of the saccadic system, or by some combination of the two. We will interpret our results in the context of these two potential mechanisms.
E6idence for binocular mechanisms (saccade-6ergence interaction)
Transfer of the adaptation to the untrained field
A main finding of the present study was transfer of the acquired disconjugacy from saccades in the trained field to saccades in the untrained field. Specifically, we found that centrifugal saccades in the left field had become divergent following the training.
Our experimental conditions had several requirements. The first arose from viewing the tangent screen, which dictates a mild divergence for centrifugal saccades, and convergence for centripetal saccades (the eyes must diverge looking at the periphery relative to looking at the center). The second ensued from looking through the prism at 0°with the right eye; it called for divergence of C-R and C-L saccades, and convergence of R-C and L-C saccades. There was no conflict between saccade behavior as dictated by viewing the tangent screen and the prism.
The prism over the central field of the right eye also required that saccades become larger in the right eye for the right field (C-R-C) but larger in the left eye for the left field (C-L-C). During the training paradigm, only saccades in the right field were performed. Therefore, for the whole period of the training, the right eye had to make larger saccades in both directions. If disconjugate adaptation of saccades were acquired via monocular learning, the right eye would have learnt to increase the size of its saccades. But then after the training, during C-L saccades a larger movement in the right eye would have resulted in con6ergence, not the observed di6ergence (Fig. 4C) . Increased divergence of the untrained C-L saccades indicates that monocular adaptation could not be solely responsible for disconjugate adaptation of saccades. In a recent study, Chaturvedi & Van Gisbergen (1997) demonstrated dif- Table 2 Changes in intrasaccadic disconjugacy following the training, in degrees (Left eye viewing) Values are given as differences between pre-and post-training change in the intrasaccadic alignment: post-PPD (RE-LE) minus pre-PPD (RE-LE) (means of 7 to 15 trials for each condition). Both pre-and post-training testing was performed with left eye viewing.
Positive values indicate an increase in intrasaccadic divergence. Changes were significant (t-test at PB0.05) as compared to baseline disconjugacy, unless otherwise specified. * No significant change from baseline, ** Extreme outliers, who showed trends opposite to the rest of the group, were removed from the group statistics to give a better sense of the pattern of behavior of most of the subjects. ferential adaptation of saccades that differ in depth but are equal in direction, implying that depth (i.e. vergence angle) may be a critical factor in determining metrics of adapted saccades. In other words, vergence angle can serve as a cue for gating an adaptive response of saccades, though direction -specifity usually takes precedence. Transfer of adaptation to C-L saccades in our experiments is in accordance with this conception of depth-dependency, since in the presence of the prism over the central field, C-R and C-L saccades would necessitate the same change in the vergence angle, and therefore, divergence should be programmed for C-L saccades. This finding suggests a saccade-vergence interaction as an underlying mechanism for disconjugate adaptation of saccades.
Velocity profiles of saccades and 6ergence:
Evidence in favor of saccade-vergence interaction and against pure monocular adaptation also comes from analyzing velocity profiles during the training. While the overall change in alignment, i.e. vergence, became shorter, peak velocities of saccades decreased progressively in both eyes (Fig. 5) . Such changesacceleration of vergence and slowing of saccades -are characteristic of saccade-vergence interaction (Zee, Fitzgibbon & Optican, 1992; Collewijn, Erkelens & Steinman, 1995) . Collewijn, Erkelens & Steinman (1995) demonstrated that during saccade -vergence interaction all disjunctive saccades have lower peak velocities than conjugate saccades of comparable size, the least slowed being the eye that abducts and diverges. This effect would account for slowing of saccades in both eyes during the training in our subjects.
An additional factor that might contribute to slowing of saccades during training, is fatigue (Schmidt, Abel, Dell'Osso & Daroff, 1979) . Nevertheless, an increase in peak velocities toward the end of training period and shortening, not lengthening, of time of the overall change in alignment argue against attributing saccadic slowing wholly to fatigue. Straube, Fuchs, Usher & Values for individual subjects are given as medians of seven to ten saccades because of a large scatter. Robinson (1997) found comparable changes of metrics in primate experiments involving gain adaptation of saccades. Saccadic slowing was most marked in a monkey who underwent the most prominent adaptation. The authors suggest that slowing of saccades may be an integral part of the adaptive mechanism (Straube, Fuchs, Usher & Robinson, 1997) .
That coordination between the eyes rather than each eye separately was affected by adaptation, receives additional support from comparison of the difference of the peak velocities of both eyes (DPV) during monocular viewing before and after the training. The lack of significant change in the velocity of each eye separately could be ascribed to the counteracting effects of the monocular adapting mechanisms that become increasingly dominant in the later part of the training period, as well as to the short -lasting nature of the changes induced by our training paradigm. The change in DPV, a parameter reflecting the relationship between the two eyes velocities, as opposed to peak velocity in each eye, proved to be a sensitive measure of disconjugate saccade adaptation in any particular field and direction.
E6idence for monocular mechanisms
The changes that occurred in L-C saccades are puzzling. In four subjects significant divergence, not the expected convergence, happened during L-C saccades. The change was also reflected in DPV, which actually increased, indicating a widening in the gap between the velocities of the abducting right eye and the adducting left eye. Such behavior is incompatible with the prism requirement to converge for centripetal saccades. On the other hand, divergence for L-C saccades might be expected with monocular adaptation (increase in the size of saccades in the right eye, as dictated by the training paradigm), thus suggesting that in adaptation of centripetal saccades, monocular mechanisms may be involved.
Collaboration of the two mechanisms
One possible interpretation of these findings is that both binocular and monocular mechanisms may be operating in the disconjugate adaptation of saccades in our experiment. The demand imposed on the subjects by the training was encoded in dual terms: direction (right/ left) and egocentric coordinates (centrifugal/centripetal). Thus, divergence was required for rightward saccades and centrifugal saccades, convergence-for leftward and centripetal saccades in the right field. This coupling between the direction and the vergence cues was no longer valid in the left field, in which convergence was expected for centripetal and rightward saccades. It is possible that the requirement regarding direction of the saccades was achie6ed through a monocular mechanism (increasing size and peak 6elocity of saccades in the right eye) whereas the requirement concerning egocentric coordinates was mediated by binocular mechanism reflecting saccade-6ergence interaction.
Divergent, centrifugal saccades adapted better than convergent centripetal saccades in the trained field. This preferential adaptation of saccades associated with divergent disconjugacy is in accordance with previous reports (Oohira & Zee, 1992; Van der Steen & Bruno, 1995) , and apparently reflects the inherently divergent properties of saccades. Saccade-vergence interaction may be the main mechanism responsible for adaptation of centrifugal saccades, leading to divergence of the C-L saccades in the untrained left field. As adaptation for convergent disconjugacy is weaker in the field of the training (R-C), the direction consideration for L-C as rightward (rather than centripetal) saccades would prevail, thus resulting in their divergence.
Both mechanisms may be reflected in the velocity profile of saccades during the training: an initial slowing followed by an increase in the peak velocities. Such a pattern could indicate two contradictory mechanisms operating simultaneously: saccade -vergence interaction that would slow all saccades in order to incorporate the required change in vergence, and monocular adaptation, leading to increase of the size and the velocity of saccades in the right eye. Alternatively, there may be a transition from one mechanism to another during training. Fig. 6 . Change in difference of peak velocities between the eyes (DPV) following training. DPV was calculated as the difference between the absolute values of the RE and LE peak velocities, medians of 7 to 15 values. An increase in the DPV reflects relative increase in the velocity of the right eye, i.e. relative speeding of the abducting eye in case of rightward saccades (A and D) and relative speeding of the adducting eye in case of leftward saccades (B and C). Note that the abducting saccades became relatively faster in the two centrifugal conditions (A and C) and also in one centripetal condition (D), in which the direction of the movement was rightward. The asterisk (*) indicates changes that did not reach statistical significance. Positive values indicate relative divergence, negative-relative convergence. Both pre-and post-training testing was performed with left eye viewing. * Extreme outliers, who showed trends opposite to the rest of the group, were removed from the group statistics to give a better sense of the pattern of behavior of most of the subjects.
Because of the relatively long intervals between refixations (1600 ms), our training paradigm did not fully separate between static and dynamic alignment. Although originally designed for training intrasaccadic alignment, it might, to a certain extent, result also in training static binocular alignment, at least while looking through the prism at 0°target. Therefore, if both types of alignment would be altered in a similar fashion, we could not conclude that generalization of adaptation occurred, since both might have been independently affected. This, however, did not occur.
The reason for such a discrepancy may be that phoria adaptation in our experiment was driven by postsaccadic disparity. Therefore, the stimulus for adapting static alignment became progressively weaker in the process of the training, as most of the required correction for the disparity became incorporated into saccades.
In conclusion, we demonstrated partial transfer of prism-induced intrasaccadic disconjugacy to saccades in the untrained field. For centrifugal saccades, binocular adaptive mechanisms (i.e. saccade-vergence interaction) may play the decisive role. For centripetal saccades, monocular mechanisms may contribute to the disconjugate adaptation.
Idiosyncratic nature of adaptation
There was considerable variability in the adaptation showed by the different subjects. Both the degree of adaptation and the relative contribution of monocular versus binocular adaptive mechanisms appeared idiosyncratic. Multiple factors may be important, such as the fusional capability of the subjects, their baseline saccadic disconjugacy (the initial DPV), their baseline phoria, and the ability to compensate immediately for the disparity. As evident from Table 1 , subjects who could incorporate the required vergence change into their saccades early, showed (and indeed, needed) little or no adaptation, consistent with previously described behavior (Erkelens, Collewijn & Steinman, 1989) . One such example is NH, who had a prominent intrasaccadic divergence for C-R in the beginning of the training, but developed relatively little divergence for C-R during monocular viewing following training, and no divergence for C-L. These findings suggest that his acquired disconjugacy was compensatory rather than adaptive (i.e. represented an immediate adjustment to the disparity), and did not, therefore, transfer to the untrained field.
Selecti6e adaptation of saccades 6ersus phoria
One of the questions that we examined was whether inducing intrasaccadic disconjugacy would result in phoria adaptation. We found that our adaptation paradigm predominantly affected saccades, and did not consistently influence phoria. The lack of a comparable effect on phoria supports a differential adaptation of dynamic and static alignment. This finding is in accord with the previous reports that disconjugate adaptation is system-specific (Schor, Gleason & Horner, 1990) .
